CLAIMS 

semiconductor device provided with: 

an insulating tape substrate having 
through hol^s in the thickness direction; 

a semiconductor element mounted on a top 
surface of tlA tape substrate with its back surface 
exposed upward Nand its active surface facing downward; 

A sealing resin layer formed on the top 
surface of the tape substrate outside of the region in 
which the semiconductor device is mounted and sealing the 
area around the side surfaces of the semiconductor 
element; 

metal interconnections formed on the 
bottom surface of thevtape substrate and blocking the 
bottom ends of the through holes of the tape substrate to 
define bottom portions; 

a solder Vesist layer covering the metal 
interconnections and the bottom surface of the tape 
substrate and having through holes in the thickness 
direction; 



:ion terminals projecting 
metal interconnections and 



external con? 
from the bottom surface of 

filling, passing through, and projecting out downward 
through the through holes of the, solder resist layer; 

connection terminals extending downward 
from the active surface of the semiconductor element and 
inserted in the through holes of thte tape substrate; and 

a filler comprised of\a conductive 
material filling the gaps between the\connection 
terminals and the inside walls of the \hrough holes of 
the tape substrate and electrically connecting the 
connection terminals and the metal interconnections. 

2. A semiconductor device as set foVfeh in claim 1, 
wherein the filler is formed usingone^of a\low melting 
point metal and conductive paste 

3- A semiconductor device as set forth\in claim 1, 
further provided with conductor columns passing^ through 
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skid resin sealing layer and said tape substrate at a 
region where said resin sealing layer is formed, having 
ton ends exposed at the top surface of the resin sealing 
layer, and having bottom ends electrically connected to 
5 saidVetal interconnection layer. 

4\ A semiconductor device as set forth in claim 1, 
f urther\provided with, instead of said sealing resin 
layer, arv insulating frame bonded to the top surface of 
the tape substrate other than at the region where said 

10 semiconductor element is mounted and surrounding the side 

surfaces of \aid semiconductor element with a gap and a 
resin sealingV layer filling said gap and sealing the area 
around the sidte surfaces of said semiconductor element 
and further provided with conductor columns passing 

15 through said fratae and said tape substrate at a region 
where said frame Vs formed, having top ends exposed at 
the top surface oA the frame, and having bottom ends 
electrically connected to said metal interconnection 
layer . 

20 5 • A semiconductor device as set forth in claim 1, 

wherein the connectiop\4erminals extending downward from 
the active surface of trie semiconductor element are bumps 
comprised of one of gold\and copper. 

6. A semiconductor ^device as set forth in claim 1, 
25 wherein the external connection terminals filling and 

passing through the openingsXof the solder resist layer 
are arranged in one of a peripheral and area array mode. 

7. A semiconductor device as set forth in claim 1, 
wherein said filler is filled irfVthe gap between said 

30 connection terminals and the through holes of said tape 
substrate up to a position of substantially the top ends 
of said through holes. 

8. A semiconductor device as se N t forth in claim 1, 
wherein the top surface of said sealing\resin layer and 

35 the back surface of said semiconductor element form 
substantially the same plane. \ 

9. A multilayer semiconductor device Ncomprised of 



cA plurality of semiconductor devices as set forth in 
claim 3 or 4 stacked in layers, wherein the semiconductor 
devices of each layer are connected with each other at 
the\top ends of the conductor columns and the bottom ends 
of t\e external connection terminals. 

\ 0 . A process of production of a semiconductor 
device \comprising : 

\ forming through holes in the thickness 

directioiAin a tape substrate having an area able to 
accommodat\ a plurality of semiconductor package units 
and provided, at its bottom surface with a metal 
interconnection layer and a solder resist layer and in 
said solder resist layer; 

billing a conductive material in the 
through holes of\the tape substrate in amounts 
incompletely filling said through holes; 

inserting connection terminals of a number 
of semiconductor elements required for forming a 
plurality of semicondW£\j: package units into the 
corresponding through {R^Mps of the tape substrate and 
filling the gaps between the connection terminals and the 
inside walls of the thlrough holes by said conductive 
material until about the tbp ends of the through holes; 

bonding and mounting semiconductor 
elements on the top surface df the tape substrate; 

forming a sealing resin layer covering the 
top surface of the tape substrate other than the regions 



where the semiconductor elements Vre mounted and sealing 
the area around the side surfaces ©f the semiconductor 

element; \ 

grinding and polishing^to a predetermined 
thickness the top part of the sealing i^esin layer and the 
back surface portions of the semiconductor elements; and 

cutting the tape substrate\into 
semiconductor package units to obtain individual 
semiconductor devices . 

11. A process of production of a semiconductor 



device as set forth in claim 10, further comprising 
farming other through holes passing through the tape 
substrate at positions corresponding to conductor columns 
wher\forming through holes in the tape substrate and 
formi\g conductor columns filling said other through 
holes and projecting out from the top surface of said 
tape subtetrate before forming said sealing resin layer. 

12. \A process of production of a semiconductor 
device as \et forth in claim 10, further comprising 
bonding an insulating substrate provided with openings 
defining inn^r walls of frames to the top surface of said 
tape substrate^ forming other through holes passing 
through the insulating substrate and the tape substrate 
at positions corresponding to conductor columns when 
forming through h\les in the tape substrate, forming 
conductor columns falling said other through holes and 
projecting out fromXthe top surface of said insulating 
substrate before mourvting said semiconductor elements, 
and forming said sealiX^V^sin layer at the gaps after 
mounting the semiconduc|ot elements. 

13. A process of prclduction of a semiconductor 
device as set forth in Alajbm 10, further comprising 
performing electrical tests\ifter forming said sealing 
resin layer and one of beforehand after said grinding and 
said polishing. \ 

14. A process of production of a semiconductor 
device as set forth in claim 10, wherein the tape 
substrate able to accommodate said\plurality of 
semiconductor package units is a disk shape. 

15. A semiconductor device provdded with: 

an insulating tape substrate having metal 
interconnections on the top surface; 

a semiconductor element minted on a top 
surface of said tape substrate with its back surface 
exposed upward and its active surface facing downward; 

a sealing resin layer formed 6>n the top 
surface of the tape substrate, sealing the area around 



- 51 - 



lhae side surfaces of the semiconductor element, and 
fiJSling the gap between the active surface of the 
semifconductor element and the top surface of the tape 
subst\ate; and 

at least one of 

conductor columns extending upward from 
the top surfaces of the metal interconnections, passing 
through they sealing resin layer at the area around the 
side surfaces of the semiconductor element, and having 
10 top ends exposed upward and 

\external connection terminals extending 
downward from the bottom surfaces of the metal 
interconnection, \passing through the tape substrate, and 
projecting downward . 
15 16- A semiconductor device as set forth in claim 

15, wherein the top\surface of said sealing resin layer 
and the back surfaceVof said semiconductor element form 
substantially the same plane, 

17. A process of [pr&duction of a semiconductor 
20 device comprising: 

prepariiAg^a* tape substrate having an area 
able to accommodate a plurality of semiconductor package 
units and provided at its tbp surface with metal 
interconnections ; \ 
25 bonding connection terminals of active 

surfaces of a number of semiconductor elements required 

\ 

for forming the plurality of semiconductor package units 
to the top surfaces of the metaAinterconnections of said 
tape substrate to mount said semiconductor elements on 
30 the top surface of said tape substrate; 

forming conductor columns with bottom ends 
bonded to the top surfaces of the metal interconnections; 

forming a sealing resirk layer sealing the 
area around the side surfaces of the semiconductor 
35 elements, including said metal interconnections and 



conductor columns, and filling the gaps between the 
active surfaces of the semiconductor elements and the top 
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s\rface of said tape substrate; 

grinding and polishing to a predetermined 
thickness the top part of the sealing resin layer and the 
back \urf ace portions of the semiconductor elements and 
expos i\g the top ends of the conductor columns upward; 
and 

cutting the tape substrate into 
semiconductor package units to obtain individual 
semiconductor devices. 
10 18. A process of production of a semiconductor 

device comprising : 

\preparing a tape substrate having an area 

able to accommodate a plurality of semiconductor package 

\ 

units, provided at its top surface with metal 

15 interconnections Ahaving through holes in a thickness 

\ 

direction at positions corresponding to external 

connection terminals, and having bottom surfaces of said 

\ 

metal interconnections defining top ends of said through 
holes ; 

2 0 bondingX^bnnection terminals of active 

surfaces of a number d^& emiconductor elements required 
for forming the plurality of semiconductor package units 
to the top surfaces of the metal interconnections of said 

tape substrate to mount said semiconductor elements on 

\ 

2 5 the top surface of said tape substrate; 

forming a sealing resin layer sealing the 
area around the side surfaces\of the semiconductor 
elements, including said metal interconnections , and 
filling the gaps between the active surfaces of the 

3 0 semiconductor elements and the top surface of said tape 

substrate; then, 

in either order, 

grinding and polishing to a predetermined 
thickness the top part of the sealing\resin layer and the 
35 back surface portions of the semiconductor elements and 

forming external connection terminals 
extending downward from the bottom surfaces of said metal 
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interconnections defining the top ends of said through 
ho\es, filling said through holes, and projecting 
downward; and 

\ cutting the tape substrate into 

5 semiconductor package units to obtain individual 
semiconductor devices . 

19. V process of production of a semiconductor 
device comprising: 

\ preparing a tape substrate having an area 
10 able to accommodate a plurality of semiconductor package 

units, provided \t its top surface with metal 
interconnections Ahaving through holes in a thickness 
direction at positions corresponding to external 
connection terminals^ and having bottom surfaces of said 
15 metal interconnections defining top ends of said through 
holes; \ 

bonding Connection terminals of active 
surfaces of a number of ^usmiconductor elements required 
for forming the plural^ty\lf semiconductor package units 
20 to the top surface of Ujjp^rbetal interconnections of said 
tape substrate to mount saicl semiconductor elements on 
the top surface of said tape^ubstrate; 

forming conductor columns with bottom ends 
bonded to the top surfaces of tfhe metal interconnections; 
25 forming a sealing resin layer sealing the 

area around the side surfaces of Vhe semiconductor 
elements, including said metal interconnections and 
conductor columns, and filling the Yaps between the 
active surfaces of the semiconductor^ elements and the top 
30 surface of said tape substrate; thenA 

in either order, \ 

grinding and polishing tdi a predetermined 
thickness the top part of the sealing resyin layer and the 
back surface portions of the semiconductor^ elements and 
35 exposing the top ends of the conductor coluWs upward and 

forming external connection terminals 
extending downward from the bottom surfaces of\said metal 
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intercXrffftectijons defining the top ends of said through 
holes , faS^^rag said through holes, and projecting 
downward; and 

cutting the tape substrate into semiconductor 
package units to obtain individual semico nductor devices. 
20. A semicdnductor device provided with: 
a rpsin member of a predetermined 

thickness ; 

a semiconductor element sealed inside said 
resin member, having a back surface exposed at a top 
surface of said resin member, and having an active 
surface facing downward; 

metal interconnections formed on the 
bottom surface of the\resin member; and 

connection terminals extending downward 
from the active surface of the semiconductor element and 
having bottom ends connected to top surfaces of said 
metal interconnections . 



21. >A semiconductor device as set forth in claim 
20, wherein\he top surface of said sealing resin layer 
and the back sKrface of said semiconductor element form 
substantially thes^same plane. 

22. A semiconductor device as set forth in claim 
20, further provided with a solder resist layer covering 
the entire bottom surface of said resin member including 
said metal interconnections and connection bumps formed 
on the bottom surfaces of said metal interconnections, 
passing through said solder resist layer, and projecting 
downward . 

23. A semiconductor device as set forth in claim 
20, further provided with a plurality of conductor 
columns passing through\said resin member from the top 
surfaces of said metal interconnections , extending 
upward, and having top eifafe ex^psed at the top surface of 
said resin member. 

24. A semiconductor device as set forth in claim 
23, wherein the side surfaces \f the conductor columns 
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are exposed at the side surfaces of the resin member. 

25\ A semiconductor device as set forth in claim 
20, further provided with a capacitor sealed inside said 
resin mem&er and directly connected with said metal 
5 interconnections . 

26. AXsej^iconductor device as set forth in claim 
25, wherein cB TO_ p^pac i tor is a multilayer ceramic 
capacitor including inner electrodes each having a 
surface being perpendicular to the thickness direction of 

10 said resin membei 

27. A semiconductor device as set forth in claim 
20, wherein an inorganic filler is dispersed in said 
resin member. 

28. A multilayer semiconductor device comprised of 
15 a plurality V>f semiconductor devices as set forth in 

claim 23 staaked in layers, wherein the semiconductor 
devices of eacfe layer are connected with each other at 
the top ends ofVthe conductor columns and the bottom ends 
of the metal interconnections through connection bumps. 

20 29. A parallel semiconductor device comprised of a 

plurality of semiconductor devices as set forth in claim 
24 connected to each\other at their side surfaces, 
wherein the semiconductor devices adjoining each other at 
their sides are electrically connected with each other at 

25 the side surfaces of th^conductor columns exposed at the 
side surfaces of said resVn Imember . 

30. A multilayer p^ra/lel semiconductor device 
comprised of a plurality of \semiconductor devices as set 
forth in claim 24 stacked in uayers and connected to each 

30 other at their side surfaces, Vherein the semiconductor 
devices of each layer are electrically connected with 
each other at the top ends of tha conductor columns and 
the bottom ends of the metal interconnections through 
connection bumps and wherein the seituconductor devices 

35 adjoining each other at their sides aSre electrically 

connected with each other at the side surfaces of the 

\ 

conductor columns exposed at the side surfaces of said 
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res in\ member . 

3V. A process of production of a semiconductor 
device \omprising: 

mounting on the top surface of a metal 
substrateXhaving an area able to accommodate a plurality 
of semiconductor package units semiconductor elements by 
turning theXactive surfaces of semiconductor elements 
downward and\bonding front ends of connection terminals 
to the metal substrate; 
10 \covering the entire top surface of the 

metal substrate \>y a resin to form a resin member in 
which the semiconductor elements are sealed and to the 
bottom surface of\ which said metal substrate is bonded; 
then, 

15 in either order, 

grinding and polishing to a predetermined 
thickness the top paort of the sealing resin layer and the 
back surface portions of the semiconductor elements and 

patterning the metal substrate to form 
20 metal interconnections^ffcith top surfaces connected to the 
bottom ends of said eopLecpkdn terminals on the bottom 
surface of said resin member; and 

cutting th^ resin member into 
semiconductor package uniAs to obtain individual 



\ 



25 semiconductor devices. 

32. A process of production of a semiconductor 
device as set forth in claimX 3 1 , further comprising 
forming conductor columns on Yhe top surface of said 
metal substrate after forming \said semiconductor elements 

30 on said metal substrate and before forming said resin 
member . \ 

33. A process of production of a semiconductor 
device as set forth in claim 32, wherein said conductor 
columns are formed so that at least^ one of said top ends 

35 and side surfaces are exposed from said resin member. 

34. A process of production of\a semiconductor 
device as set forth in claim 31, furt\er comprising, 
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afrter forming the metal interconnections on the bottom 
sunface of said resin member, forming a solder resist 
laye^: covering the entire bottom surface of said resin 
member, including said metal interconnections, and 
5 connection bumps formed on the bottom surfaces of said 

metal interconnections , passing through the solder resist 
layer, a\d projecting downward. 

35, \A process of production of a semiconductor 
device comVrising: 

10 \ preparing a composite metal plate 

comprised of\a metal substrate having an area able to 
accommodate A plurality of semiconductor package units 
and of an interconnection pattern comprised of a 
different type\of metal from said metal substrate on its 

15 top surface; \ 

mounting semiconductor elements on the top 
\ . 
surface of the composite metal plate by turning the 

active surfaces semiconductor elements downward and 

bonding front endsVof connection terminals to the 

2 0 composite metal pla\ 

cov^agtj^ entire top surface of the 
composite metal pldt^(by a resin to form a resin member 
in which the semiconductor elements are sealed and to the 
bottom surface of which\said composite metal plate is 
25 bonded; then, 

in either brder, 

grinding and polishing to a predetermined 
thickness the top part of the resin member and the back 
surface portions of the semiconductor elements and 

3 0 etching away the metal substrate of said 

composite metal plate and leaving the interconnection 
pattern so as to form metal interconnections comprised of 
said interconnection pattern wit^ top surfaces connected 
to the bottom ends of said connection terminals on the 
35 bottom surface of the resin member\ and 

cutting the resin member into 
semiconductor package units to obtain individual 



m 

vi 
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*miconductor devices . 

36, A process of production of a semiconductor 
device as set forth in claim 35, further comprising 
formiW conductor columns on the top surface of said 

5 metal substrate after forming said semiconductor elements 
on said (composite metal plate and before forming said 
resin member. 

37, AVprocess of production of a semiconductor 
device as seK forth in claim 36, wherein said conductor 

10 columns are fomned so that at least one of said top ends 
and side surfaces are exposed from said resin member. 

38, A proc^sft* of production of a semiconductor 

device as set fpi^Ph in claim 35, further comprising, 

\ 

after forming the metal interconnections on the bottom 
15 surface of said res ia^ member , forming a solder resist 

layer covering the entire bottom surface of said resin 
member, including said metal interconnections, and 
connection bumps formed o^n the bottom surfaces of said 
metal interconnections, parsing through the solder resist 
20 layer, and projecting downward. 




